UFe2 is magnetic with a moment of 1.09 ,u~/f.u.
[I] situated mainly on the Fe site, whereas UCo2 is an enhanced paramagnet [2] and UNi2 has a small moment on the U site [I] . The simplest model [3] of the magnetism in this series assumes charge transfer to the transition metal 3d bands from uranium and a reduction of the 3d moment due to the filling of the 3d bands between Fe and Ni. Recent self-consistent band structure studies [4] have shown that the situation is more complex: there is strong hybridization between transition metal 3d and uranium 5f-6d bands, and it would be more accurate to say that it is the bonding bands that fill. In this way the absence of a moment in UCo2 and its presence in UFe2 can be explained [5] by multi-band Stoner theory, as can the anti-parallel alignment of conduction electron contributions to the moment at the Fe and U sites [4] .
There is, however, a more unexpected aspect of the magnetism that is revealed experimentally by the observation of anisotropic spin fluctuations [2] in UCo2, and magnetic anisotropy and magnetostriction [6] in UFe2. These properties arise from the large spin-orbit coupling at the uranium sites. Self-consistent band calculations that include spin-orbit coupling yield spin type compounds showed that spin-orbit coupling produces a dip in the density of states when the number of 5f-electrons approaches 6 per atom, correspondiig approximaely to the filling of Bf~/z-bands, which may even produce a semi-conductor [9] . Such a dip could inhibit magnetism, therefore we have studied the magnetic instability in the relativistic case.
We first made self-consistent Linear Muffin Tin Orbital (LMTO) calculations [lo] for the compounds PuFe2 and PuCo2 followed by self-consistent fully relativistic (RLMTO) calculations [ll] for the same compounds using throughout the functional form of the exchange-correlation energy derived by von Barth and Hedin [12] . The results are summarized in table I. It is immediately noticeable that the state densities at the Fermi level are reduced in the fully relativistic calculations. We concentrate henceforth on this aspect of the problem and note that, since the z-component of the spin is not a good quantum number in such calculations, the normal Stoner criterion cannot be used to describe the ferromagnetic instability. This is easily seen if the uniform susceptibility is written in terms and induced orbital components of the total moment that are anti-parallel and almost equal in UFe2, hence anisotropy of the uranium should therefore be large and, through 3d-5f exchange interactions, the Fe sites should also have relatively large magnetic anisotropy. In cubic UFe2 this large intrinsic anisotropy is cancelled by the anisotropy due to magnetostriction [6] , but we are led by these considerations to consider the effects of spin-orbit coupling in other actinide intermetallics. NpFe,, NpNi, and PuFe2 are ferromagnets whereas PuCo2 and PuNiz are paramagnets and NpCo2 a very weak anti-ferromagnet [I] . The results of earlier relativistic energy band calculations for actinide NaC1- of the unperturbed Green function, Go, and the Pauli matrix, uZ, as which follows directly from linear response theory. When a ' is diagonal in the unperturbed represent* tion the right hand side of (1) becomes the density of states at the Fermi level, N ( E F ) . But our problem is less simple because a, has non-zero interband matrix elements, producing a van Vleck contribution to the uniform susceptibility which is absent in the nonrelativistic case.
We investigate by applying a small enifom fictitious field to the paramagnetic system of the converged relativistic problem. The coupling is through the perturbation H' = -Haz, and the partial response of the l'th orbital at the Q'th site in the primative cell (i = Q, l ) is the moment The uniform susceptibility X ' = X X~. The field is enhanced by exchange interactions [13] , the effective field, K, being given by Then if it is assumed, following Janak [13] , that the atomic moments are related to the total moment, m, by it is easy to show that the enhanced susceptibility is where the Stoner parameter is given by
In practice, we calculate the exchange integrals, Ji, from the local spin density approximation in the usual way (4, 5) and the applied field is a spin splitting (transformed into the jj-coupled relativistic representation) for which we are able to calculate the response -and hence XO and xp -from a single iteration of a fully relativistic energy band calculation. Before calculating the Stoner enhancement of PuFez and PuCoz in the relativistic limit we have tested the theory for a few cases cutting out the spin-orbit coupling artificially. Then the susceptibilities calculated from (1) should equal the state density at the Fermi level and equation (5) should yield the same answers as normal multiband Stoner theory. From table I it becomes obvious that this indeed is so both for Pu(fcc) metal and Np(fcc) metal and the compound Y~P .
The results for the fully relativistic calculation of Np(fcc), Pu(fcc), PuFe2 and PuCo2 are shown in table I, from which it is clear that we obtain the magnetic instability correctly.
